Reconstitution of sarcoplasmic reticulum Ca2+-ATPase vesicles lacking ion channels and demonstration of electrogenicity of Ca2+-pump.
Sarcoplasmic reticulum (SR) vesicles were reconstituted by the salting out method in the presence of excess phospholipids: the lipid-to-protein ratio ranged from 10 to 100. It was found that the reconstituted vesicles could be separated by KC1 density gradient centrifugation into four types: those having both cation and anion channels (CASR), those having only cation channels (CSR), those having only anion channels (ASR), and those having no ion channels (PSR). From the yield of these vesicles, it was estimated that one native SR vesicle contains 19 cation channels and 1.4 anion channels on average; the amount of cation channels is 14 times larger than that of anion channels. Although all vesicles thus prepared are considered to contain the Ca2+-ATPase protein, the PSR vesicles alone did not take up Ca2+, but they did do so in the presence of valinomycin. This result indicates that the Ca2+-ATPase takes up Ca2+ in an electrogenic manner. The electromotive force was estimated to be about 50 mV.